Various products have been reported for the oxidation of indole compounds. In some instances, indole compounds can be oxidized to more than 5 products; 1,2 therefore, an X-ray structural analysis is essential for determining the products. We have previously reported that melatonin (N-acetyl-5-methoxytryptamine), an indole hormone, is oxidized to N- [(6-methoxy-4-oxo-1,4-dihydroquinolin-3-yl)methyl]acetamide (1) based on an X-ray structural analysis. 3 1 has a strong fluorescence over a wide pH range in aqueous media, a high photostability and a high thermostability. This led us to clarify the core structure having these characteristics. We oxidized some indole compounds and found that the oxidation of 5-methoxyindole-3-acetic acid (2) might produce 6-methoxy-4-quinolone (3, Fig. 1 ), 4 which has almost the same characteristics as 1. Since 6-methoxyquinoline and 4-quinolone show weak fluorescence, 3 is thought to be a fluorescent core structure. In this study, for a thorough structural confirmation, an X-ray structural analysis of the oxidation product of 2 was carried out.
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The oxidation product of 2 was obtained in the following manner. An aqueous sodium carbonate solution (100 mM, 20 mL) containing 2 (100 mg) and a small amount of methanol (1 mL) was stirred at 80˚C, and an aqueous H2O2 solution (3 M, 200 µL) was added every 5 min for 4 h. From the reaction mixture, the product was extracted with ethyl acetate, and the organic layer was evaporated.
The residue was gently recrystallized from H2O / methanol = 10 / 1 (v/v) to obtain colorless needles as the hydrate of 3 (C10H9NO2·2H2O), having a sufficient volume for an X-ray structural analysis.
A total of 55 oscillation images were collected, and no absorption correction was applied. The non-hydrogen atoms were anisotropically refined by full-matrix least-squares methods. The hydrogen atoms were located from a difference Fourier map, but not refined. One hydrogen atom of a water molecule is disordered at two positions (H13 and H14) in a ratio of 50:50. The experimental and crystallographic data are presented in Table 1 . The atomic coordinates and equivalent isotropic temperature factors with estimated standard deviations for the non-hydrogen atoms are listed in Table 2 . An ORTEP diagram of 3 with atomic numbering and thermal ellipsoids at 50% probability is represented in Fig. 2 . Table 3 gives the bond distances and angles of the nonhydrogen atoms. The bond lengths and angles are in good agreement with the standard values, and are comparable with those of quinolone compounds that we previously reported. 3, 5 The quinoline ring (N1-C1-C2-C3-C4-C5-C6-C7-C8-C9) forms a plane with a maximum deviation of 0.0226 Å for C3. The methoxy group is located on the plane of the quinoline ring (the torsion angles of C4-C5-O2-C10 and C6-C5-O2-C10 are -1.7(4)˚ and 177.2(2)˚, respectively). The crystal includes two x45 ANALYTICAL SCIENCES 2005, VOL. 21 kinds of water molecules making a three-dimensional network structure with several types of hydrogen bonds. The hydrogenbond lengths are summarized in Table 4 . One water molecule bridges three quinolone molecules by two OH·O and an O·HN hydrogen bonds. The other connects with two neighboring water molecules to each other by disordered OH·O hydrogen bonds to make a one-dimensional chain structure; this water molecule also connects with a quinolone molecule by using the other hydrogen.
An X-ray diffraction analysis clearly indicates that the oxidation product of 2 is 6-methoxy-4-quinolone (3), which should be a useful fluorophore for the development of various fluorescent reagents. 2 + 2U12(aa*bb*)cos + 2U13(aa*cc*)cos + 2U23(bb*cc*)cos ) π γ β α Fig. 2 ORTEP diagram of the molecule at 50% probability. Table 3 Bond distances (Å) and angles (˚) Table 4 Hydrogen-bond lengths (Å)
Symmetry operators:
(1) x -1, y, z (2) -x + 1/2, y + 1/2 -1, -z + 1/2 + 1 (3) -x, -y, -z + 2 (4) -x + 1, -y, -z + 2
